INTRODUCTION
Fishes of the characid genus Chalceus include species that are relatively common in rivers of the Amazon and Orinoco basins, and in the Atlantic drainages of the Guianas. They reach up to 30 cm in length and are readily recognized by their bright silvery body, red fins and large scales, attributes that contribute to their relative popularity in the aquarium trade. Little is known about the biology of Chalceus species in their natural habitats. They usually occur in the middle of the water column in areas varying from flooded forests to region of riverine rapids, and they feed on invertebrates, small fishes and vegetable matter (Schomburgk, 1841; Goulding, Carvalho & Ferreira, 1988: 217; Planquette, Keith & Le Bail, 1996: 230) .
Chalceus was proposed by Cuvier (1817: 454) to include a new species, C. macrolepidotus from Brazil. A second species, C. ararapeera, was described by Cuvier & Valenciennes (1850) from the Essequibo River in Guyana. During the period between the descriptions of the two species, various additional species were assigned to Chalceus by Cuvier (1819), Spix & Agassiz (1829) , Müller & Troschel (1845) and Cuvier & Valenciennes (1850) . However, all have subsequently been reassigned to Brycon Müller & Troschel or Triportheus Cope. Günther (1864: 333) was the first author to restrict Chalceus to C. macrolepidotus and C. ararapeera, and to suggest that the latter species be considered a junior synonym of the former.
The remaining three nominal species currently assigned to Chalceus have been historically proposed as members of different genera with some confusion concerning their identity. Cope (1870) described the new genus and species, Plethodectes erythrurus, but subsequently transferred the species to Chalceus (Cope, 1872: 262) . Fowler (1906: 441) nonetheless retained C. erythrurus in Plethodectes and in addition described a new genus and species, Pellegrinina heterolepis, based on one specimen presumably from West Africa, later shown to be from South America and to represent a Chalceus species (Géry, 1977: 18) . Puyo (1943: 143) proposed Creagrutus pellegrini based on two specimens from the Maroni river basin in French Guiana. This species was later cited as a Chalceus species (Myers, 1960: 211; Géry, 1977: 654; Vari & Harold, 2001: 43) . Géry (1977: 342) recognized only two Chalceus species -C. macrolepidotus and C. erythrurus -as valid, an action followed by all subsequent authors prior to this study. The two nominal forms were distinguished on the basis of colour pattern, primarily on the presence of a humeral blotch in C. erythrurus which is absent in C. macrolepidotus, along with differences in the life coloration of the fins. Examination of material from throughout the geographical distribution of the genus revealed that both Chalceus species currently recognized are more widely distributed than previously reported and that there are three additional undescribed species in the genus.
The objectives of the present paper are as follows: (1) redescribe C. macrolepidotus and C. erythrurus; (2) describe the three new Chalceus species; (3) provide an estimate of the geographical distributions of all recognized species and (4) discuss the monophyly of Chalceus.
MATERIAL AND METHODS
The taxonomic revision of Chalceus was based on the analysis of meristic and morphometric characters taken from specimens deposited in various institutions. Counts and measurements were made on the left side of specimens except when the structure being measured or counted was recognizably abnormal or damaged, in which case corresponding data were taken from the right side. Measurements were taken with calipers and data recorded to tenths of a millimetre for lengths under 150 mm and to a millimetre for longer measurements. All measurements were taken point to point. Vertebral counts and pterygiophore insertion relative to neural and haemal spines were obtained from cleared and stained specimens. Counts and measurements follow Fink & Weitzman (1974) except for body depth (measured at the dorsalfin origin), number of scales below the lateral line (counted from the pelvic-fin insertion) and the last two branched dorsal-fin rays (counted as a single one; in Chalceus species, those two rays are associated with a single pterygiophore). Vertebrae incorporated into the Weberian apparatus were counted as four elements and the fused PU1 + U1 was counted as one. Counts are presented in the species descriptions with the value of the holotype, when available, given first, followed (in parentheses) by range, mean and total number of specimens in which counts were made. Measurements are presented in tables. Subunits of the head are given as proportions of head length (HL). Head length and measurements of body subunits are given as proportions of standard length (SL). Numbers in parentheses following a particular vertebral count are the number of specimens with that count.
Although we summarize the statistical procedures used herein, see Weitzman & Malabarba (1999: 2-4) for more complete comments about their use. In running simple t-tests our samples failed to pass the normality test. Thus our comparisons of counts were made using the Mann-Whitney rank sum test. We utilize Tukey box plots to present visual comparisons of the count distribution of two species (C. epakros and C. guaporensis spp. nov.). In these plots the mean is represented by a thick vertical bar, the median by a thin vertical line that is often the same as one of the vertical lateral borders of the boxes. Therefore, the numerical value of the median is given in the legend. The 25th and 75th percentiles are represented by the lateral borders of the boxes and indicate the respective values at which 25% of the samples fall below and 25% fall above the lateral borders of the boxes. Error bars represent the 10th and 90th percentile points and circles represent the 5th and 95th percentiles. When the minimum and maximum, respectively, are different from these, each is represented by an asterisk. Live body coloration is described based on photographs of freshly collected specimens and on specimens maintained in aquaria. In each 'Material Examined' section, lots are grouped by country and within each country, by state or department, followed by institutional abbreviation, catalogue number, number of specimens in the lot, number of cleared and stained (C & S) specimens when present, their range of standard lengths and specific locality data. An asterisk after a catalogue number refers to a lot containing specimens having a characteristic wide and dark longitudinal band, discussed in detail in 'Comments on the colour pattern of Chalceus species' and 'Colour in alcohol' in the species descriptions. Institutional abbreviations follow Leviton et al. (1985) and Leviton & Gibbs (1988) .
MONOPHYLY OF CHALCEUS
Characters discussed below pertaining to the question of the monophyly of Chalceus were derived from a cladistic analysis carried out by Zanata (2000) that focused primarily on the systematics of the characid genus Brycon. The analysis was based on 144 morphological characters and 58 characiform taxa and included one Chalceus species (C. macrolepidotus). In that analysis Chalceus is hypothesized as more closely related to African characids and representatives of the Neotropical families Hemiodontidae and Crenuchidae, followed by a clade formed by several representatives of the Neotropical Characidae. The most basal taxa included in that analysis was Xenocharax, proposed as the sister-group of all other characiforms (Fink & Fink, 1981: 306) .
Characters that supported the monophyletic condition of Chalceus in that analysis were, in the present study, checked in all recognized Chalceus species. Some of the characters proposed by Zanata (2000) as derived for Chalceus species are also present in groups previously hypothesized as being closely related to Chalceus (e.g. Brycon and the African characids (= alestids)) and their eventual utility as synapomorphies for Chalceus depends on a more detailed phylogenetic analysis focused on the relationships of these taxa. We chose to include those characters in the discussion below since they constitute additional distinguishing characters for Chalceus. Supramaxilla ( Fig. 1) All Chalceus species possess a supramaxilla situated along the posterodorsal margin of the maxilla. Among characiforms the presence of this ossification has also been reported for Agoniates ladigesi (Géry, 1963: 278, fig. 7; = A. anchovia Eigenmann; Zarske & Géry, 1997: 180) and the Chilodontidae (Roberts, 1969: 416; Vari, 1983: 10, fig. 1 ). The presence of a supramaxilla in Agoniates has not been confirmed (Castro, 1984: 80) . The maxilla of Agoniates possesses a median stria that extends along the entire length of the ossification and which separates that bone into dorsal and ventral portions. This structure may have been erroneously interpreted by Géry (1963) as a joint between two separate bony elements.
The phylogenetic relationships of the Chilodontidae lie with the Neotropical characiform families Anostomidae, Prochilodontidae and Curimatidae (Vari, 1983) all of which lack a supramaxilla. The common possession of a supramaxilla in the Chilodontidae and Chalceus is consequently considered to represent convergence and is hypothesized to be a synapomorphy for Chalceus species. (Fig. 2 ) Chalceus species are characterized by the presence of three series of cuspidate teeth on the premaxilla. This feature is also present in Chilobrycon, Brycon and Triportheus among characiforms, and has been interpreted as evidence of relationship among the latter two genera and Chalceus by various authors (Regan, 1911; Howes, 1982; Lucena, 1993) . However, the arrangement of teeth in the premaxillary series differs among all these genera, raising questions about the homology of the feature.
Series of premaxillary teeth
Chalceus species possess well-defined elongate outer and inner premaxillary teeth series with 6-13 and 5-10 teeth, respectively. A third series is formed by two more widely spaced teeth of intermediate size situated between the outer and inner tooth series.
The premaxillary dentition in Brycon and Chilobrycon is characterized by an outer series with many cuspidate teeth and an inner series of two large teeth. One or two additional series of teeth are situated between the outer and inner series anteriorly and become aligned posteriorly with the inner series (e.g. see illustrations in Howes, 1982) . In Triportheus there is variation in the arrangement of teeth on the premaxilla with two or three series present, in a pattern more similar to that of Brycon.
The arrangement of premaxillary teeth in Chalceus is thus a unique pattern among characiforms and is hypothesized to be synapomorphic.
Internal series of dentary teeth
All Chalceus species possess an internal series of dentary teeth formed by a large symphyseal conical tooth (sometimes tricuspid in large specimens) followed by a gap and a series of smaller conical teeth situated along the dorsal margin of the replacement tooth trenches. The size of the gap varies among Chalceus species and is almost absent in C. macrolepidotus in which the series of small conical teeth is almost continuous with the symphyseal tooth.
Internal series of dentary teeth similar to those of Chalceus occur in Brycon and Chilobrycon deuterodon (Zanata, 2000) . According to this study, the phylogenetic relationships of Chalceus apparently do not lie with either of those genera and the arrangement of the internal dentary teeth of Chalceus is thus hypothesized to be a synapomorphy for the species of the genus, with the condition in Brycon and Chilobrycon representing convergence. (Fig. 3) In Chalceus spp. the anterolateral process of the mesethmoid (lateral ethmoid wing sensu Weitzman, 1962: 19) is greatly reduced, thereby providing a small region for the support of the posterior region of the premaxilla. In the majority of characiforms, including genera proposed as closely related to Chalceus (Zanata, 2000) , such a mesethmoid process is well developed, serving as an anchoring site for the premaxilla. In evaluating the form of the lateral wing of the mesethmoid in other outgroup characiforms we confronted some problems with the coding of this character. In Hemiodus, Hepsetus and Xenocharax, the overall forms of the mesethmoid differ significantly from those present in Chalceus, thereby rendering an evaluation of the homology of the components of the mesethmoid between these various taxa problematic. In the present study the condition of this character in Xenocharax was treated as absent and in Hemiodus and Hepsetus as unknown. A reduced anterolateral process of the mesethmoid in Chalceus is herein hypothesized as autapomorphic for the genus. 
Anterolateral process of the mesethmoid

Size of body scales
In all Chalceus spp. the scales situated dorsal to the lateral line are about twice the size of those situated ventral to it. In the majority of characiforms, including genera proposed as closely related to Chalceus (Zanata, 2000) , the scales either decrease gradually in size dorsally to ventrally or those below the lateral line are only slightly smaller than those above it. A condition of the scales similar to that of Chalceus occurs only in the African characid Arnoldichthys spilopterus (Paugy, 1990: 232) among Characiforms. As discussed above, determining whether this feature is either synapomorphic for Chalceus with an independent acquisition in Arnoldichthys or homologous between the two genera necessitates resolution of the relationships of the African characids, which has yet to be determined.
Size of lateral-line scales
The scales along the lateral-line series of all Chalceus species are alternatively large or small in the region from the posterior margin of the opercle to the anterior portion of the caudal peduncle, and then are approximately equal in size. In the majority of characiforms, including genera proposed as closely related to Chalceus (Zanata, 2000) , the scales along the lateral-line series are all of similar size or gradually decrease in size posteriorly. Only Arnoldichthys spilopterus has an arrangement of lateral line scales similar to that of Chalceus. Determining whether this feature is either synapomorphic for the species of Chalceus with an independent acquisition in Arnoldichthys, or indicates phylogenetic affinity between the two genera, depends, as already mentioned, on the resolution of the phylogenetic relationships of the African characids and is beyond the scope of this study. Fowler, 1906: 442 , by original designation and monotypy).
Diagnosis: Chalceus is phylogenetically diagnosed on the basis of the following synapomorphies (but see comments in previous section):
(1) Presence of supramaxilla; (2) Three series of teeth on premaxilla; (3) Internal series of dentary teeth formed by a large symphyseal conical tooth followed by a gap and a series of smaller conical teeth; (4) Reduced anterolateral process of mesethmoid; (5) Scales situated dorsal to lateral line much larger than those ventral to it; (6) Relative size of scales along lateral line other than on caudal peduncle alternatively large and small. In addition, the combination of the following characters is useful to distinguish the species of Chalceus among characiforms: bright silvery body, red fins and short anal fin.
KEY TO THE SPECIES OF CHALCEUS
(1) Absence of distinct spots or conspicuous stripes of dark pigmentation on body (except for wide and inconspicuous longitudinal band formed by chromatophores located superficially in the skin in some specimens during reproductive period) (See 'Comments on the colour pattern of Chalceus species') (Figs 4, 5 Creagrutus pellegrini Puyo, 1943: 143, fig. 2 
Diagnosis
Chalceus macrolepidotus can be readily distinguished from all other Chalceus species by the absence of any distinct spots of pigmentation or stripes (Figs 4-6) (except for some sexually mature specimens, see next section: 'Comments on the colour pattern of Chalceus species', henceforth abbreviated to 'Comments . . .'). It differs from C. erythrurus and C. spilogyros by the lack of a humeral spot and from C. epakros and C. guaporensis by the lack of a longitudinal band along the body sides located deep under the skin. In life C. macrolepidotus can be distinguished from C. epakros by the lack of red pigmentation on the central portions of scales on the longitudinal series above the lateral line and from C. erythrurus by having the pelvic and anal fins tinged with red or hyaline (vs. yellow; compare photographs in Géry, 1977: 329 and 332) . Chalceus macrolepidotus may be further distinguished from C. erythrurus, C. spilogyros and C. guaporensis in having the first small inner dentary row tooth originating very close to the symphyseal tooth and forming a nearly continuous series (vs. having first small tooth of inner dentary row located well behind the fourth or fifth tooth of the outer row with a distinct gap between the symphyseal tooth and first small conical tooth). Chalceus macrolepidotus can be further distinguished from C. epakros and C. guaporensis by the presence of a fontanel between the contralateral frontal and parietal bones in all but the larger specimens (vs. fontanel absent in all specimens of C. epakros and C. guaporensis).
Description
Morphometric data presented in Table 1 . Maximum size 228.0 mm SL. Body robust, relatively elongate, greatest body depth slightly anterior to dorsal-fin origin. Dorsal profile of head distinctly convex anteriorly along snout region, nearly straight to posterodorsally inclined from anterior end of snout to tip of supraoccipital spine. Dorsal profile of head in large specimens (over 200 mm SL) slightly convex and continuous with dorsal body profile. Anterior margin of snout somewhat acute in dorsal view. Interorbital distance wide, proportionally wider relative to SL in large specimens. Dorsal body profile convex from tip of supraoccipital spine to dorsal-fin origin, posteroventrally inclined along dorsal-fin base, straight to relatively convex to adipose fin and concave along dorsal profile of caudal peduncle to origin of procurrent caudal-fin rays. Overall dorsal profile of head and body of juveniles up to 50 mm SL nearly straight to slightly convex. Ventral profile of head distinctly convex in region of lower jaw, resembling a chin. Ventral body profile gently convex from the posterior limit of isthmus to anal-fin origin. Body profile along anal-fin base posterodorsally inclined, slightly concave along ventral margin of caudal peduncle. Head robust in large specimens (over 180 mm SL). Smaller specimens with relatively longer heads and more acute snout. Dorsal surface of head with distinct medial fontanel restricted to small region anterior to epiphyseal bar between contralateral frontals and completely separating parietals. Fontanel wide in small specimens and progressively narrower in larger individuals. Fontanel completely closed in 200 mm SL specimen. Mouth terminal, large, upper jaw slightly longer than lower jaw, tip of premaxillary teeth extending below margin of upper lip giving saw-like appearance to margin of premaxilla even in closed mouth. Maxilla extending approximately to vertical through anterior margin of orbit. Supramaxilla present.
Dorsal-fin rays ii,10 (ii,10, n = 92). Dorsal-fin origin posterior to vertical through insertion of innermost pelvic-fin rays. First basal dorsal-fin pterygiophore inserting behind neural spine of 14th vertebra (n = 1). Distal margin of dorsal fin nearly straight to convex. Adipose fin present. Anal-fin rays iii,9 (iii,9; iii,8 in one specimen, n = 87). First basal anal-fin pterygiophore inserting behind haemal spine of 26th vertebra (n = 1). Distal margin of anal fin straight to emarginate with anterior branched rays approximately 3 times length of ultimate ray. Pectoral-fin rays i,15 (range 14-18, mean 16, n = 88), pointed distally, with unbranched-and first branched rays longest. Tip of pectoral fin not reaching pelvic-fin insertion. Pelvic-fin rays i,8 (i,8; i,7 in 3 specimens, n = 92); fin pointed distally. Caudal fin forked, with lobes slender, especially in specimens up to 120 mm SL, lower fin lobe slightly more developed than upper lobe. Premaxillary teeth in three rows. Outer row 9 (range 7-10; 11 in one specimen, mean 8.5, n = 92) tricuspid or pentacuspid in large specimens; smaller specimens with tricuspid or conical teeth, with medial cusp larger. Tooth close to premaxillary symphysis slightly larger than others in series. Remaining teeth of similar size except for slightly smaller one or two lateralmost teeth. Cusps slightly curved with concave portion facing mouth cavity. Inner row 6 (range 6-8; 5 in one specimen, 9 in two, mean 6.4, n = 92) with largest, symphyseal tooth usually asymmetric with one cusp on the medial side and two on the lateral side of tooth. Remaining teeth penta-or heptacuspid in large specimens, all teeth tricuspid in small specimens, with second tooth from symphysis larger and teeth gradually diminishing in size laterally. Cusps slightly curved, with concave portion opposite of mouth cavity. Intermediate row 2 (2; 1 in three specimens, n = 91) pentacuspid (rarely tricuspid) teeth more spaced than teeth of other rows and of intermediate size. Cusps straight.
Maxillary teeth 12 (range 8-13, with single specimens each having 7, 14, 16 and 17 teeth, mean 10.9, n = 90); smaller specimens usually with higher tooth counts. First teeth pentacuspid followed by tricuspid and conical teeth distally. Maxillary dentition not extending along entire margin of ossification in large specimens. Small specimens with maxillary teeth conical and extending along entire margin of ossification. Dentary teeth in two rows. Outer row 8 (range 8-13, 14 in one specimen, 16 in 2, mean 10.9, n = 90). Teeth large and pentacuspid anteriorly, sometimes heptacuspid in large specimens or tricuspid in small specimens, gradually diminishing in size and number of cusps posteriorly. Posteriormost teeth conical. Cusps slightly curved with concave portion facing mouth cavity. Inner row consists of large conical symphyseal tooth (tricuspid in few larger specimens) followed by series of approximately 30 minute conical teeth. First tooth originates very close to symphyseal tooth, forming an almost continuous series.
Scales cycloid, large overall, approximately twice as large above lateral line as below it. Circuli on exposed portion of scales not concentric with those of anterior portion; circuli on exposed portion of scales straight and extending to posterior margin of scale in small specimens; restricted to upper and lower portion of scale in specimens around 140 mm SL; disorganized and with labyrinthic pattern in specimens around 170 mm SL. Radii originating on centre of scale and radiating anteriorly and posteriorly on scale surface.
Lateral line low on body sides, complete, with alternating large and small perforated scales from posterior margin of opercle to vertical through base of last anal-fin ray; scales smaller and of similar size from that point to end of caudal peduncle. Canals in large specimens with 3-9 elevated branches, forming ridges on scale surface; ridges more evident on region of caudal peduncle. Number of branches decreases toward caudal peduncle with posterior scales unbranched. Small specimens (less than 140 mm) with branching pattern less developed. Lateral-line scales 38 (range 36-40, mean 38, n = 90). Scale rows between dorsalfin origin and lateral line 3; between lateral line and pelvic-fin insertion 2. Scales around caudal peduncle 12. Vertebrae 39 (n = 1). Géry, 1977: 329 and Planquette et al., 1996: 231) . Overall coloration of head and body bright silver. No conspicuous humeral spot. Dorsal portion of eye yellow. One specimen (Géry, 1977: 329) with dorsal profiles of head and body darker. Somewhat indistinct longitudinal stripe extending from rear of orbit through opercle to vertical through adipose fin and patch of dark pigmentation present on middle portion of opercle. Caudal fin bright red, adipose yellowish, all other fins hyaline. Other specimen (Planquette et al., 1996: 231) with dorsal portions of head and body darker. Margins of scales on dorsal portions of body with light concentration of chromatophores, forming fine reticulate pattern. All fins (except pectoral) bright red, more so on their proximal portions.
Colour in life. (Description based on photographs in
Colour in alcohol. All available specimens lacking guanine on body except for few that retain silvery pigmentation on infraorbital and opercular regions. Ground coloration of head and body in specimens ≥60 mm SL yellowish to tan (Figs 4, 5) , becoming darker dorsal of horizontal line through dorsal margin of orbit. No longitudinal body stripe or humeral blotch. Dark chromatophores scattered over infraorbitals and opercular region. Scales on body with chromatophores slightly more concentrated along posterior margin, forming fine reticulate pattern more evident in recently collected specimens (although less evident in large specimens). All fins hyaline. Some specimens with dark tips on dorsaland caudal-fin rays.
Ground coloration of specimens £60 mm SL (Fig. 6 ) pale yellowish, somewhat darker dorsally, but difference between dorsal and ventral regions of body less pronounced than in larger specimens. Reticulate pattern of scales more conspicuous than in larger specimens. Pectoral and pelvic fins hyaline. Dorsal and adipose fins dusky. Lower and ventralmost rays of the upper caudal-fin lobes and anal fin dark.
Some specimens (MZUSP 58962 (1 of 2); MZUSP 43291; and ANSP 161220) with a dark and wide longitudinal band along the body sides (see 'Comments . . .').
Distribution
Rio Negro and its tributaries in Amazon basin, middle and upper Río Orinoco basin, Essequibo River drainage in Guyana, Corantijn River drainage in Suriname and perhaps Río Baures, a tributary of Rio Guaporé, along Brazilian-Bolivian border (12∞32¢S; 64∞19¢W) (for latter locality see 'Remarks') ( Fig. 9 ). Puyo (1943: 130) and Planquette et al. (1996: 230) report Chalceus macrolepidotus from well oxygenated waters in regions of rapids; the latter authors mention that the species is uncommon in the lower portions of river drainages.
Ecology
Remarks
All samples of C. macrolepidotus examined in the present study, with one exception, originated in the Rio Negro, Río Orinoco and in the Atlantic drainages of Guyana and Suriname. A single sample (UMMZ 204688) is from a southern locality, in the Río Baures, a tributary of the Rio Guaporé, along the BolivianBrazilian border (indicated by 2 in Fig. 9 ). The series of 15 specimens from this locality have a cranial fontanel, lack any conspicuous body pigmentation such as a longitudinal stripe and/or a humeral blotch and cannot be distinguished from the population samples of C. macrolepidotus from the Rio Negro, Río Orinoco and the Guianas. Therefore, they were tentatively identified as C. macrolepidotus; this population sample occurs sympatrically with C. guaporensis, the only other Chalceus species that occurs in the Rio Guaporé drainage. This record represents a major range extension to the south for that species. A similar disjunct distribution pattern was reported by Vari & Harold (2001) for Creagrutus maxillaris (Myers) .
The description of Chalceus ararapeera Cuvier & Valenciennes, 1850 was based on two specimens collected by Robert Schomburgk in the Essequibo River in Guyana. These two syntypes (MNHN A9830) (Fig. 8) were examined in the present study and although in poor condition have a cranial fontanel and can be identified as C. macrolepidotus (Fig. 7) . The only other species that occurs in Guyana is C. epakros, which lacks a cranial fontanel. Chalceus ararapeera is herein considered a junior synonym of C. macrolepidotus as first proposed by Günther (1864: 333) . The type locality of C. macrolepidotus is indicated as originating in Brazil. The specimen on which Cuvier (1817) based the original description of the species was originally deposited in the 'Cabinet de Lisbonne' (Lisbon, Portugal). At the beginning of the 19th century, this and additional specimens from that collection were transferred to MNHN, Paris. They were originally collected by the Brazilian naturalist Alexandre Rodrigues Ferreira in the Brazilian Amazon (Vanzolini, 1996: 196-197) .
The generic placement of Creagrutus pellegrini Puyo (1943: 143) was discussed by Vari & Harold (2001: 43) who suggested that it should be assigned to Chalceus and considered it to be a doubtful species, C. pellegrini, following Myers (1960: 211) . We follow these authors in assigning the species to Chalceus. The question of the taxonomic status of Chalceus pellegrini (Puyo) is somewhat difficult to address in view of the apparent loss of type material of various species described by Puyo (Géry, 1959: 345) and the lack of information in Puyo's (1943: 143) description which would permit an unambiguous identification of the species. In addition, and as was also pointed out by Myers (1960: 211) , Puyo (1949: 128-130 ) provided a description for C. macrolepidotus Cuvier following that of Creagrutus pellegrini, but surprisingly failed to recognize any relationship between the two nominal forms. Puyo (1943: 143) described C. pellegrini on the basis of two specimens, one from the Fleuve Maroni and one from Fleuve Itany in French Guiana. Based solely on Puyo's description it is impossible to readily determine whether the specimens he examined represent C. macrolepidotus or C. epakros, the two Chalceus species known to occur in the Guianas. The currently known distribution of C. macrolepidotus and C. epakros in the Guianas helps to resolve this problem. Of the two species, only C. macrolepidotus has been reported in the Fleuve Maroni system (Planquette et al., 1996: 230) . In addition, C. macrolepidotus also occurs in the Corantijn River in Suriname and in the Essequibo River in Guyana. Chalceus epakros has a more restricted distribution in the Guianas, being recorded only from the middle Essequibo River. Therefore, we consider Creagrutus pellegrini to be a junior synonym of Chalceus macrolepidotus (see Géry, 1977: 654 
Diagnosis
The presence of a conspicuous rounded humeral spot with a notch on its posterodorsal margin, the dark pel- Description Morphometric data presented in Table 2 (some meristic data for holotype not recorded due to poor condition of specimen). Maximum size 213.5 mm SL. Body robust, relatively elongate, greatest body depth located slightly anterior to dorsal-fin origin. Dorsal profile of head straight from snout tip to end of supraoccipital spine in all specimens. Anterior profile of head distinctly rounded from dorsal view. Interorbital distance wide, proportionally wider relative to body size in larger specimens. Dorsal surface of head in interorbital region flat. Dorsal body profile straight to slightly convex from tip of supraoccipital spine to dorsal-fin origin. Dorsal body profile posteroventrally vic and anal fins and the presence of dark chromatophores on the posterior margin of the longitudinal series of scales posterior to the humeral spot distinguishes C. erythrurus (Fig. 10 ) from its congeners (in some sexually mature specimens, the humeral spot may be obliterated by a wide dark longitudinal band, see 'Comments . . .', below) (Fig. 11) . Although C. spilogyros also has a rounded humeral spot, that spot is not notched and is relatively smaller than the spot in C. erythrurus. A humeral spot is present in C. guaporensis and sometimes in C. epakros, however, in these species it is usually rounded to vertically elongate and located deeper in the skin being consequently less conspicuous than the humeral spots of C. erythrurus and C. spilogyros in which the spot is located superficially on the skin (see 'Comments . . .', below). In addition, the caudal-fin lobes in C. erythrurus are robust and rounded compared to the inclined along dorsal-fin base, straight to relatively convex to adipose fin and concave along dorsal profile of caudal peduncle to origin of procurrent caudal-fin rays. Overall dorsal body profile of juveniles up to 40 mm SL convex. Ventral profile of head strongly convex to pectoral-fin, slightly convex to somewhat straight to pelvic-fin insertion, convex to anal-fin origin. Body profile along anal-fin base posterodorsally inclined and slightly concave along ventral margin of caudal peduncle. Head robust. Dorsal surface of head with distinct median fontanel restricted to small region anterior to the epiphyseal bar between frontals and completely separating parietals. Fontanel wide in small specimens and progressively narrower in larger individuals. Fontanel almost completely closed in a 213.5-mm SL specimen but with small space remaining between contralateral parietals. Mouth large, terminal, slightly superior, upper and lower jaw of equal length. Maxilla not reaching vertical through anterior margin of orbit. Supramaxilla present. Dorsal-fin rays (ii,10; ii,11 in one specimen, n = 102). Dorsal-fin origin located posterior to vertical through insertion of innermost pelvic-fin rays. First basal dorsal-fin pterygiophore inserting behind neural spine of 12th vertebra 9 (n = 1). Distal margin of dorsal fin nearly straight to convex. Adipose fin present. Anal-fin rays (iii,9; iii,8 in one specimen, n = 98). First basal anal-fin pterygiophore inserting behind haemal spine of 25th vertebra (n = 1). Distal margin of anal fin straight to emarginate with anterior branched rays approximately 3 times length of ultimate ray. Pectoral-fin rays (range i,15-18, mean 16.5, n = 104). Pectoral-fin pointed distally, with unbranched-and first branched rays longest and not reaching pelvic-fin insertion. Pelvic-fin rays i,8 (i,8; i,7 in 3 specimens, i,9 in one specimen, n = 102); fin pointed distally. Caudal fin forked, with lobes robust and rounded, lower fin lobe slightly more developed than upper lobe.
Premaxillary teeth in three rows. Outer row 8 (range 6-9, 10 in one specimen, mean 7.6, n = 104) with teeth tricuspid or pentacuspid in large specimens and smaller specimens with conical or tricuspid teeth, with medial cusp larger. Tooth close to premaxillary symphysis slightly larger than other teeth in series. Remaining teeth of similar size, but with one or two lateralmost teeth slightly smaller. Cusps slightly curved with concave portion facing mouth cavity. Inner row 5 (range 5-6, mean 5.1, n = 104) with largest, symphyseal tooth usually asymmetric with one cusp on medial margin and two on lateral margin of tooth. Remaining teeth penta-or heptacuspid in large specimens, with second tooth from symphysis larger. Teeth tricuspid in small specimens, with teeth gradually diminishing in size laterally. Cusps slightly curved with concave portion opposite of mouth cavity. Intermediate row 2 (2, n = 105) pentacuspid (rarely tricuspid) teeth more widely separated than those of other rows and of intermediate size. Cusps straight.
Maxillary teeth 9 (range 7-10, with one specimen each having 5, 11 and 12, mean 8.5, n = 93) with smaller specimens usually with higher numbers of teeth. First tooth pentacuspid followed by tricuspid and conical teeth distally. Teeth not extending along entire margin of ossification in large specimens. In small specimens teeth conical and extending along entire margin of ossification. Dentary teeth in two rows. Outer row 8 (range 7-11, 12, 13 and 16 in one specimen each, mean 9.4, n = 105). Teeth large and pentacuspid anteriorly, sometimes heptacuspid in large specimens, tricuspid in small specimens, gradually diminishing in size and number of cusps posteriorly. Posteriormost teeth conical. Cusps slightly curved with concave portion facing mouth cavity. Inner row consisting of large conical symphyseal tooth followed by series of minute conical teeth. First tooth originating behind fourth to fifth tooth of outer row with consequent gap between the symphyseal tooth and first minute conical tooth.
Scales cycloid, large overall and approximately twice as large above lateral line as below it. Circuli on exposed portion of scales not concentric with those of anterior portion. Circuli on exposed portion of scales straight and extending to posterior margin of scale in small specimens; disorganized and with labyrinthic pattern in specimens around 200 mm SL. Radii originating on centre of scale and radiating anteriorly and posteriorly on scale surface.
Lateral line low on body sides, complete, with alternating large and small perforated scales from posterior margin of opercle to vertical through base of last anal-fin ray; scales smaller and of similar size from that point to end of caudal peduncle. Canals in large specimens with 3-7 elevated branches (usually 3 or 4), forming ridges on scale surface; ridges more evident on region of the caudal peduncle. Number of branches decreases towards caudal peduncle, with canals of posterior scales unbranched. Small specimens (less than 140 mm) with branching pattern less developed. Lateral-line scales (range 36-39, 35 in two specimens, mean 37.2, n = 97). Scale rows between dorsal-fin origin and lateral line 3; between lateral line and pelvicfin insertion 2. Scales around caudal peduncle 12. Vertebrae 37 (n = 1). Géry, 1977: 332 , and personal observations of one specimen kept in aquarium). Overall coloration of head and body bright silver. Conspicuous humeral spot present on region of four first scales along longitudinal series just above lateral line. Overall shape of humeral spot rounded with notch on posterodorsal margin of spot. Dorsal portion of eye yellow. Dorsal profiles of head and body darker. Margins of scales on dorsal portions of body with strong concentration of dark chromatophores, forming well-defined reticulate pattern. Caudal fin bright red. Pelvic and anal fins distinctly yellow. Adipose and dorsal fins yellowish, both tinged with red. Pectoral fin hyaline.
Colour in life. (Description based on photograph in
Colour in alcohol. Few specimens that retain guanine on body and head have silvery ground coloration. Most specimens only retain silvery pigmentation on infraorbital and opercular regions. Ground coloration of head and body in specimens ≥50 mm SL, lacking guanine on scales, yellowish to tan, darker dorsally. Conspicuous humeral spot on region of first four scales of longitudinal series just above lateral line. Overall shape of spot rounded with notch on its posterodorsal margin. Margins of scales on dorsal portions of body with strong concentration of dark chromatophores, forming well-defined reticulate pattern, that may be present over entire dorsal region of body, or restricted to dorsal portion of lateral-line scales and on longitudinal series just above it. Dark chromatophores scattered over infraorbitals and opercular region. Reticulate pattern less evident in large specimens and sometimes restricted to series of longitudinal diffuse dark patches. Pelvic and anal fins dark. Dorsal, adipose and caudal fins dusky. Some specimens with dark tips on caudal-fin rays. Ground coloration of specimens £50 mm pale yellowish (Fig. 12) . Reticulate pattern on scales more conspicuous than in larger specimens and extending to longitudinal series of scales below lateral line. Humeral spot small, rounded and somewhat elongated vertically. Dark narrow longitudinal line from dorsal margin of humeral spot to end of caudal peduncle. Pelvic, dorsal, anal, adipose and lower lobe of caudal fin dark. Pectoral fin hyaline.
Distribution
Rio Amazonas and Rio Solimões from Manaus to the Río Ucayali drainage in Peru (Fig. 14) . Localities distributed mainly along main channel of Rio Amazonas and Rio Solimões and mouths of their tributaries. Fowler (1906: 444) described Pellegrinina heterolepis on the basis of one specimen that he believed originated from West Africa; as a consequence, he made comparisons of that nominal form with the African alestid genera Alestes, Brycinus and Brachyalestes in the diagnosis of the species. Subsequently the locality was shown to be incorrect and the fish was identified as a Chalceus species from South America (Géry, 1977: 18) . The holotype of Pellegrinina heterolepis (ANSP 8150) was examined in the present study (Fig. 13) and on the basis of the presence of a humeral spot with a notch along its posterodorsal margin it is readily identified as Chalceus erythrurus. Additional characters present on the specimen that also characterize C. erythrurus are the presence of a cranial fontanel, the dark pelvic and anal fins and the first small inner dentary row tooth originating behind the fifth tooth of the anterior outer tooth row with a gap between the symphyseal tooth and minute first conical tooth. Based on these features, Pellegrinina heterolepis is herein considered to be a junior synonym of Chalceus erythrurus. Nakashima (1941: 76) described Chalceus macrolepidotus iquitensis from the surroundings of Iquitos, in the Peruvian Amazon, but did not provide any explanation as to why he recognized the material as a new subspecies. No information about type specimens was provided and no types are known to be extant. Based on his description, especially regarding the colour pattern and the shape of the humeral spot in the illustrated specimen, the species is most probably Chalceus erythrurus. Chalceus epakros also occurs in the Peruvian Amazon, but the humeral spot is usually absent in this species and when present it is less conspicuous than that of C. erythrurus and is, furthermore, more vertically elongate. In addition, C. epakros does not exhibit the reticulate pattern on the scales described by Nakashima (1941) -BMNH, 1929.11.18.3, 1, 189,6 mm SL; Manaus, Rio Amazonas. -BMNH, 1925.10.28.85-84, 5, 87.8-195.3 
Remarks
CHALCEUS SPILOGYROS SP. NOV.
(FIGS 14-17; TABLE 3)
Diagnosis
The presence of a dark rounded humeral spot readily distinguishes C. spilogyros (Figs 15-17 ) from C. macrolepidotus and C. epakros. Chalceus spilogyros shares with C. erythrurus the presence of a humeral spot formed by dark chromatophores located superficially on the skin. However, the spot of C. spilogyros is rounded and relatively small compared with the larger spot of C. erythrurus; in the latter, there is also a notch along its posterodorsal margin. In addition, the caudal-fin lobes in C. spilogyros are relatively elongate and slender compared to the robust and rounded lobes of C. erythrurus. A humeral spot is present in C. guaporensis and sometimes in C. epakros; however, in these species it is usually rounded to vertically elongate, located deeper in the skin and thus somewhat less conspicuous than that of C. spilogyros. In addition, C. spilogyros lacks the longitudinal dark stripe characteristic of C. epakros and C. guaporensis, although in some specimens a wide dark longitudinal band is present. However, it differs from the band of C. epakros and C. guaporensis in the pattern of distribution of the chromatophores on the skin (see 'Comments . . .', below).
Description
Morphometric data presented in Table 3 . Maximum size 223.2 mm SL. Body robust, relatively elongate, greatest body depth located slightly anterior to dorsalfin origin. Dorsal profile of head distinctly convex anteriorly in snout region, posterodorsally inclined to convex from anterior end of snout to tip of supraoccipital spine and continuous with dorsal body profile. Anterior profile of head somewhat acute from dorsal view. Interorbital distance wide, proportionally wider relative to body size in larger specimens. Dorsal body profile somewhat convex to straight from tip of supraoccipital spine to dorsal-fin origin. Dorsal body profile posteroventrally inclined along dorsal-fin base, straight to relatively convex to adipose fin and concave along dorsal profile of caudal peduncle to origin of procurrent caudal-fin rays. Ventral profile of head distinctly convex along lower jaw. Ventral body profile gently convex from posterior limit of isthmus to analfin origin. Body profile posterodorsally inclined along anal-fin base, slightly concave along ventral margin of caudal peduncle. Head robust in specimens larger than 120 mm SL. Smaller specimens with relatively longer heads and more acute snout. Dorsal surface of head with distinct fontanel restricted to a small portion anterior to the epiphyseal bar between frontals and completely separating contralateral parietals. Fontanel wide in small specimens and progressively narrower in larger individuals. Small fontanel still present in largest examined specimen (223.2 mm SL). Mouth terminal, large, upper and lower jaw equally long. Maxilla extending approximately to vertical through anterior margin of orbit. Supramaxilla present. Dorsal-fin rays ii,10 (ii,10; ii,9 in one specimen, ii,11 in three specimens, n = 88). Dorsal-fin origin located posterior to vertical through insertion of innermost pelvic-fin rays. First basal dorsal-fin pterygiophore inserting behind neural spine of 13th vertebra (n = 1). Distal margin of dorsal fin nearly straight to convex. Adipose fin present. Anal-fin rays iii,9 (iii,9; iii, 8 in one; iii,10 in two specimens, n = 84). First basal anal-fin pterygiophore inserting behind haemal spine of 26th vertebra (n = 1). Distal margin of anal fin straight to emarginate with anterior branched rays approximately 3 times length of ultimate ray. Pectoral-fin rays i,15 (range 13-17, 18 in two specimens, mean 16.1, n = 88), pointed distally, with unbranched-and first branched rays longest, but not reaching pelvic-fin insertion. Pelvic-fin rays i,8 (i,8 n = 88), fin pointed distally. Caudal fin forked, with lobes slender particularly in specimens up to 120 mm SL, lower fin lobe slightly more developed than upper lobe.
Premaxillary teeth in three rows. Outer row 8 (range 8-11, 7 in four specimens, mean 9.0, n = 88) either tricuspid or pentacuspid, with medial cusp larger. Tooth close to premaxillary symphysis slightly larger than other teeth of series. Remaining teeth of similar size with one or two lateralmost teeth slightly smaller. Cusps slightly curved with concave portion facing mouth cavity. Inner row 7 (range 6-7, 5 in four specimens, mean 6.2, n = 88), with largest, symphyseal tooth usually asymmetric with one cusp on medial margin and two on lateral margin of tooth. Remaining teeth, penta-or heptacuspid in large specimens, with second tooth from symphysis larger and remaining teeth gradually diminishing in size laterally. Cusps slightly curved with concave portion opposite of mouth cavity. Intermediate row, with 2 (2; 1 in one specimen, n = 88) pentacuspid teeth more widely spaced than teeth of other rows and of intermediate size. Cusps straight.
Maxillary teeth 8 (range 7-11, 6 in two specimens, 12 in three specimens, mean 9.2, n = 88) with smaller specimens usually having more teeth. First teeth pentacuspid, followed by tricuspid and conical teeth distally. Teeth not extending along entire margin of ossification in large specimens. In small specimens conical and extending almost along entire margin of ossification. Dentary teeth in two rows. Outer row 12 (range 9-14, 8 and 17 in one specimen each, mean 11.0, n = 87), with teeth large and pentacuspid anteriorly, sometimes heptacuspid in large specimens and tricuspid in small specimens. Teeth gradually diminishing in size and number of cusps posteriorly. Posteriormost teeth conical. Cusps slightly curved with concave portion facing mouth cavity. Inner dentary row with large, conical, symphyseal tooth (tricuspid in a few larger specimens) followed by series of minute conical teeth. First small tooth usually situated behind fourth tooth of anterior row with gap between symphyseal tooth and first small conical tooth of rest of series.
Scales cycloid, large overall and approximately twice as large above lateral line as below it. Circuli on exposed portion of scales not concentric with those of anterior portion. Circuli on exposed portion of scales straight and extending to posterior margin of scale in small specimens; disorganized and labyrinthic pattern in specimens around 200 mm SL. Radii originating on centre of scale and radiating anteriorly and posteriorly on scale surface.
Lateral line low on body sides, complete, with alternating large and small perforated scales from posterior margin of opercle to vertical through base of last anal-fin ray. Lateral-line scales smaller and of similar size from that point to end of caudal peduncle. Canals in large specimens with 3-6 (usually 3 or 4) elevated branches, forming ridges on scale surface. Ridges more evident on region of caudal peduncle. Number of branches decreases toward caudal peduncle with posterior scales unbranched. Smaller specimens (£140 mm) with branching pattern less developed. Lateral-line scales 38 (range 36-39, 34 and 40 in one specimen each, mean 38.2, n = 79). Scale rows between dorsal-fin origin and lateral line 3; between lateral line and pelvic-fin insertion 2. Scales around caudal peduncle 12. Vertebrae 38 (n = 1).
Colour in alcohol. All available specimens lack guanine on body except for few individuals that retain silvery pigmentation on infraorbital and opercular regions. Ground coloration of head and body yellowish to tan, darker dorsally. Conspicuous, small, rounded humeral spot on region of three first scales of longitudinal series just above lateral line. Humeral spot formed by dark chromatophores located superficially on skin (see 'Comments . . .', below). Dark chromatophores scattered over infraorbitals and opercular region. Some specimens with dark blotch present on lower half of opercle. Scales of dorsal portion of body with chromatophores concentrated along posterior margin, more so in central portion and forming reticulate pattern, more conspicuous on two longitudinal series of scales above lateral line. Reticulate pattern more evident in specimens £150 mm SL (Fig. 16) . All fins hyaline. Distal portion of longer caudal-fin rays darkened. Some specimens (MZUSP 7053 (5 of 7), MZUSP 20314 (1 of 55) and MZUSP 54568 (1 of 5)) with dark, wide longitudinal band along body (Fig. 17 ) (see 'Comments . . .', below ).
Distribution
Occurs only in Rio Trombetas, lower Rio Tapajós and Rio Canumã in the Rio Madeira drainage (Fig. 14) .
Etymology
Spilogyros, from the Greek spilos meaning spot and gyros, meaning circle, round, in reference to the rounded humeral spot of the species. Trombetas, Oriximiná. -MZUSP 19698, 18, 77.7-148.6 mm SL; Lagoa Jacaré, Rio Trombetas. -INPA 16930, 2, 193.0-203.0 Ferreira, 1984: 356 [Brazil, Pará, Rio Curuá-Una] .
Chalceus erythrurus (not of Cope, 1870) , misidentification: Regan, 1912: 389 [Rio Cupari, Brazil] .
Diagnosis
Chalceus epakros can be readily distinguished from all other Chalceus species with the exception of C. guaporensis by the lack of a median fontanel between the frontal and parietal bones, the presence of a longitudinal dark stripe from the posterodorsal margin of opercle to caudal peduncle and by the relatively longer and more acute snout (Figs 18, 19) . It differs from C. guaporensis by having 8 branched pelvic- fin rays (vs. 7 in the latter species, see 'Remarks' under C. guaporensis). Although there is broad overlap in the ranges, the number of lateral line scales in C. epakros tends to be lower than that in C. guaporensis (Table 6 , Fig. 21 ). C. epakros may be further distinguished from C. erythrurus, C. spilogyros and C. guaporensis in having the first small tooth of the inner dentary row located very close to the symphyseal tooth, consequently forming an almost continuous series (vs. first small tooth of inner dentary row located behind fourth to fifth tooth of anterior row with a distinct gap between the symphyseal tooth and first small conical tooth). The central portions of the scales on the longitudinal series above the lateral line are tinged with red in live specimens of C. epakros (Géry, 1977: 329) (vs. red pigmentation absent in C. erythrurus and C. macrolepidotus); there is no information about live coloration of C. guaporensis and C. spilogyros). A humeral spot is sometimes present in C. epakros (Fig. 19) , although in this species it is usually round to vertically elongate and located deeper in the skin and thus less conspicuous than those of C. erythrurus and C. spilogyros in which it is located superficially on the skin (see 'Comments . . .', below).
Description
Morphometric data are presented in Table 4 . Maximum size 175.6 mm SL. Body robust, somewhat compressed, relatively elongate, greatest body depth slightly anterior to dorsal-fin origin. Dorsal profile of head convex anteriorly on snout region, posterodorsally inclined from anterior end of snout to tip of supraoccipital spine. Anterior profile of head distinctly acute in dorsal view. Interorbital distance wide, proportionally wider relative to body size in larger specimens. Dorsal surface of head in interorbital region flat in specimens around 100 mm SL and smaller and slightly convex in larger specimens. Dorsal body profile convex from tip of supraoccipital spine to dorsal-fin origin. Dorsal body profile posteroventrally inclined along dorsal-fin base, straight to relatively convex to adipose fin and concave along dorsal profile of caudal peduncle to origin of procurrent caudal-fin rays. Ventral profile of head somewhat convex from tip of lower jaw to vertical through posterior limit of isthmus in specimens up to 120 mm SL, straight and posteroventrally inclined in larger specimens. Ventral body profile convex from posterior limit of isthmus to anal-fin origin. Body profile along anal-fin base posterodorsally inclined, slightly concave along ventral margin of caudal peduncle. Smaller specimens have larger head lengths relative to SL. Median fontanel between frontals and parietals absent in all samples including smallest specimens. Mouth terminal, large; upper jaw slightly longer than lower jaw, tip of premaxillary teeth extending below margin of upper lip, giving saw-like appearance to margin of premaxilla even in closed mouth. Maxilla extending to vertical through anterior margin of orbit. Supramaxilla present. Dorsal-fin rays ii, 10 (ii,10; ii,9 in one and ii,11 in two specimens, n = 181). Dorsal-fin origin located posterior to vertical through insertion of innermost pelvic-fin rays. First dorsal-fin pterygiophore inserting behind neural spine of 11th vertebra (n = 2). Distal margin of dorsal fin slightly straight to convex. Adipose fin present. Anal-fin rays iii,9 (iii,9; iii,8 in 22 specimens, iii,10 in one specimen, n = 177). First analfin pterygiophore inserting behind haemal spine of 23rd vertebra (n = 2). Distal margin of anal fin straight to emarginate with anterior branched rays approximately 3 times length of ultimate ray. Pectoral-fin rays i,16 (range 14-17, 12 in one and 13 in three specimens, respectively, mean 16.1, n = 175), pointed distally, with unbranched-and first branched rays longest, not reaching pelvic-fin insertion. Pelvicfin rays i, 8 (i,8; i,7 in 2 specimens, i,9 in 4; n = 180), pointed distally. Caudal fin forked, lower fin lobe slightly more developed.
Premaxillary teeth in three rows. Outer row 12 (range 9-13, 8 and 14 in one specimen each, mean 10.7, n = 180); tricuspid or pentacuspid, with medial cusp larger and all teeth of similar size. Cusps slightly curved with concave portion facing mouth cavity. Inner row 8 (range 7-10, 6 in 3 specimens; mean 8.0, n = 180); largest, symphyseal tooth usually asymmetric with one cusp on medial margin and two on lateral margin of tooth. Remaining teeth penta-or heptacuspid, with second tooth from symphysis larger and teeth gradually diminishing in size laterally. Cusps slightly curved with concave portion opposite of mouth cavity. Intermediate row 2 (2; 1 in five specimens, 3 in one specimen n = 180) pentacuspid teeth, more widely separated than teeth of other rows and of intermediate size. Cusps straight.
Maxillary teeth 15 (range 9-16, 8 in 2 specimens, 17 in one, mean 12.6, n = 177). Anterior teeth tricuspid or conical posteriorly; teeth extending along almost entire margin of ossification. Dentary teeth in two rows. Outer row 11 (range 10-18, 9 in one specimen, 19 in 2; mean 13.3, n = 178), large and pentacuspid anteriorly, sometimes heptacuspid, gradually diminishing in size and number of cusps posteriorly. Posteriormost teeth conical. Cusps slightly curved with concave portion facing mouth cavity. Inner row teeth consisting of large, conical, symphyseal tooth followed by series of minute conical teeth. First small tooth originating very close to symphyseal tooth and forming an almost continuous series.
Scales cycloid, large overall and approximately twice as large above lateral line as below it. Circuli on exposed portion of scales not concentric with those of anterior portion. Circuli on exposed portion of scales straight and extending to posterior margin of scale in small specimens; disorganized and labyrinthic pattern in specimens around 160 mm SL. Radii originating on centre of scale and radiating anteriorly and posteriorly on scale surface.
Lateral line low on body sides, complete, with alternating large and small perforated scales from posterior margin of opercle to vertical through base of last anal-fin ray; scales smaller and of similar size from that point to end of caudal peduncle. Canals in large specimens with 1-6 branches. Number of branches decreases toward caudal peduncle with posterior scales unbranched. Small specimens (£150 mm) with branching pattern less developed. Lateral-line scales 35 (range 31-37, mean 34.3, n = 169). Scale rows between dorsal-fin origin and lateral line 3; between lateral line and pelvic-fin insertion 2. Scales around caudal peduncle 12. Vertebrae 34 (n = 1), 35 (n = 1).
Colour in life. Description based on photographs taken by various collectors, Géry (1977: 329) and personal observation of 3 specimens kept in aquarium. Overall coloration of head and body bright silver. No conspicuous humeral spot. Dorsal portion of eye yellow. Central portions of scales on longitudinal series just above lateral line tinged with red, coloration less evident posterior to vertical through anal-fin origin. All fins (except pectoral) bright red. Pectoral fin hyaline. Three specimens kept in tanks exhibited rapid changes in coloration with fins turning pale under stressful conditions. Colour in alcohol. Few examined specimens retain guanine and have silvery reflections on body and head. Most only retain silvery pigmentation on infraorbital and opercular regions. Specimens lacking guanine on body yellowish to tan, darker dorsally. Longitudinal dark stripe extends from posterodorsal margin of opercle to caudal peduncle, but not reaching base of caudalfin rays. Stripe formed of dark chromatophores located deep in skin (see 'Comments . . .', below); less evident in specimens retaining guanine on body. Small specimens with inconspicuous vertically elongate humeral spot extending over first three scales of lateral line (see 'Comments . . .', below). Scales above lateral line with chromatophores slightly more concentrated along posterior margin forming fine reticulate pattern. Humeral spot and reticulate pattern progressively less evident in larger specimens. All fins hyaline, some specimens with dorsal and anal fins with scattered chromatophores. Most specimens with dark tips on adipose fin and dorsal-and caudal-fin rays.
Distribution
The species is widespread throughout the central and lower portions of the Amazon basin including the Rio Madeira, Rio Xingu, Rio Tapajós, Rio Negro, Rio Branco, Rio Trombetas and Rio Tocantins-Araguaia basins (Fig. 20) . It also occurs in the middle and upper Río Orinoco basin, the Essequibo River in Guyana and in the Río Nanay in Peru (see 'Remarks').
Etymology
Epakros, from the Greek for 'pointed at the end', referring to the snout of the species.
Remarks
The single specimen of C. epakros (ANSP 175371) from the Essequibo River represents an extension to the north-east relative to the other records of the species. A major extension to the west is represented by samples from the Río Nanay, in the Peruvian Amazon. These samples could not be distinguished from those originating in the more central and eastern portions of the Amazon basin and are consequently considered conspecific despite the gap in the known distribution of the species. branched pelvic-fin rays (vs. 8 in the latter species, see 'Remarks'). It may be further distinguished from C. epakros and C. macrolepidotus in having the first small tooth of the inner dentary row located behind the fourth or fifth tooth of the anterior row with a distinct gap between the symphyseal tooth and first small conical tooth (vs. first small tooth of inner dentary row located very close to the symphyseal tooth and forming an almost continuous series). Chalceus guaporensis also has a somewhat rounded, conspicuous humeral spot extending over the first four scales of the lateral line and located deep in the skin (see 'Comments . . .', below). A humeral spot located deep in the skin is sometimes present in C. epakros, although when present in the latter species it is usually more vertically elongate than the spot of C. guaporensis. Although there is broad overlap in the ranges, the number of lateral line scales in C. guaporensis tends to be higher than those in C. epakros (Table 6 , Fig. 21 ).
Description
Morphometric data presented in Table 5 . Maximum size 140.4 mm SL. Body robust, somewhat compressed, relatively elongate, greatest body depth located slightly anterior to dorsal-fin origin. Dorsal profile of head convex anteriorly at snout region, posterodorsally inclined from anterior end of snout to tip of supraoccipital spine. Anterior profile of head distinctly acute in dorsal view. Interorbital distance wide, proportionally wider relative to SL in larger specimens. Dorsal surface of head in interorbital region flat. Dorsal body profile convex from tip of supraoccipital spine to dorsal-fin origin. Dorsal body profile posteroventrally inclined along dorsal-fin base, then straight to relatively convex to adipose fin and concave along dorsal profile of caudal peduncle to origin of procurrent caudal-fin rays. Ventral profile of head somewhat convex from tip of lower jaw to vertical through posterior limit of isthmus. Ventral body pro- file convex from that point to anal-fin origin. Body profile along anal-fin base posterodorsally inclined, slightly concave along ventral margin of caudal peduncle. Smaller specimens with relatively longer heads. Median fontanel absent between frontals and parietals even in smallest examined specimens. Mouth terminal, large, upper jaw slightly longer than lower jaw, tip of premaxillary teeth extends below margin of upper lip giving a saw-like appearance to margin of premaxilla even in closed mouth. Maxilla extending to vertical through anterior margin of orbit. Supramaxilla present.
Dorsal-fin rays ii,10 (ii,10; ii,9 in one and ii,11 in two specimens, n = 70). Dorsal-fin origin situated posterior to vertical through insertion of innermost pelvic-fin rays. First basal dorsal-fin pterygiophore inserting behind neural spine of 11th vertebra (n = 3). Distal margin of dorsal fin slightly straight to convex. Adipose fin present. Anal-fin rays iii,9 (iii,9; iii,8 in 2 specimens, n = 70). First basal anal-fin pterygiophore inserting behind haemal spine of 24th vertebra (n = 4). Distal margin of anal fin straight to emarginate with anterior branched rays approximately 3 times length of ultimate ray. Pectoral-fin rays i,14 (range 14-16, 17 in one specimen, mean 16.1, n = 70), pointed distally, with unbranched-and first branched rays longest, but not reaching pelvic-fin insertion. Pelvic-fin i, 7 (i,7, n = 70); fin pointed distally. Caudal fin forked, lower fin lobe slightly more developed than upper lobe.
Premaxillary teeth in three rows. Outer row 9 (range 9-12, mean 10.8, n = 68); teeth tricuspid, sometimes pentacuspid, with medial cusp larger and teeth of similar size. Cusps slightly curved with concave portion facing mouth cavity. Inner row 8 (range 7-10, 11 in 1 specimen; mean 8.5, n = 70) largest, symphyseal tooth usually asymmetric with one cusp on medial margin and two cusps on lateral margin of tooth. Remaining teeth pentacuspid, or more lateral teeth tricuspid, with second tooth from symphysis larger and teeth gradually diminishing in size laterally. Cusps slightly curved, with concave portion opposite of mouth cavity. Intermediate row 2 (2; 1 in one specimen, n = 70) pentacuspid or tricuspid teeth, more widely separated than teeth of other rows and of intermediate size. Cusps straight. Maxillary teeth 11 (range 9-16, 17 in one specimen, mean 12.5, n = 70). Anterior teeth tricuspid with remaining teeth conical. Teeth extending along almost entire margin of ossification. Dentary teeth in two rows. Outer row 14 (range 11-16, 18 in one specimen; mean 13.1, n = 70), with teeth large and pentacuspid anteriorly, sometimes heptacuspid, gradually diminishing in size and number of cusps posteriorly. Posteriormost teeth conical. Cusps slightly curved with concave portion facing mouth cavity. Inner row consists of large conical symphyseal tooth followed by series of minute conical teeth. First tooth usually positioned behind fourth or fifth tooth of anterior row with distinct gap between that tooth and symphyseal tooth.
Scales cycloid, large overall and approximately twice as large above lateral line as below it. Circuli on exposed portion of scales not concentric with those of anterior portion. Circuli on exposed portion of scales straight and extending to posterior margin of scale in examined specimens. Radii originating on centre of scale and radiating anteriorly and posteriorly on scale surface.
Lateral line low on body sides, complete, with alternating large and small perforated scales from posterior margin of opercle to vertical through last anal-fin ray; scales smaller and of similar size from that point to end of caudal peduncle. Canals in large specimens with 1-5 branches. Number of branches decreases toward caudal peduncle, with posterior scales unbranched. Small specimens with branching pattern less developed. Lateral-line scales 36 (range 35-37, 1 specimen with 34, 1 with 38; mean 36.1, n = 69). Scale rows between dorsalfin origin and lateral line 3. Scale rows between lateral line and pelvic-fin insertion 2. Scales around caudal peduncle 12. Vertebrae 35 (n = 3).
Colour in alcohol. Specimens only retain silvery pigmentation on infraorbital and opercular regions. Body tan, darker dorsally. Longitudinal dark stripe formed by dark chromatophores located deep in the skin (see 'Comments . . .', below). Stripe extends from posterodorsal margin of opercle to caudal peduncle, but not reaching base of caudal-fin rays. Somewhat rounded, conspicuous humeral spot extending over first four scales of lateral line and located more deeply in skin (see 'Comments . . .', below). Dorsal portion of humeral spot overlapping longitudinal stripe. Scales above lateral line with chromatophores slightly more concentrated along posterior margin and forming fine reticulate pattern. Some specimens also have chromatophores scattered on lateral-line scales and one longitudinal series above it. All fins hyaline, with dorsal, anal and adipose with dark chromatophores scattered. Tips of caudal-fin rays and ventral margin of first principal ray of lower caudal-fin lobe dark.
Distribution
The Rio Guaporé and Río Mamoré drainages, Río Madre de Dios and Rio Jaci-Paraná in the upper Rio Madeira (see 'Remarks') ( Fig. 20) .
Etymology
Named after the Rio Guaporé.
Remarks
The main trait that distinguishes C. guaporensis from C. epakros is the number of branched pelvic-fin rays (7 vs. 8, respectively). Among specimens of C. guaporensis examined in this study (Table 7 , n = 71) all have 7. Additional specimens from Río Madre de Dios basin (MUSM 3756, n = 1; 3907, n = 1; 16850, n = 1; and 8033, n = 5), all have 7 except for one specimen (MUSM 8033) with 8 (H. Ortega, pers. comm.) . The latter specimen is considered atypical and herein tentatively identified as C. guaporensis.
Most of the C. epakros specimens (n = 174) have 8 rays (Table 7) . Of the six remaining specimens, two have 7 (INPA 16968, 1 of 2, 137.1 mm SL, from the Rio Trombetas and INPA 16925, 1 of 3, 105 mm SL from the upper Rio Madeira); both belong to lots in which the other specimens have 8 and their number of lateral-line scales (34 and 36, respectively), falls within the range of variation for the two species (Table 6 ). The specimens from the Rio Trombetas all possess 8; that basin is, furthermore, distant from the distribution range of C. guaporensis. The specimen with 7 rays from the Rio Trombetas appears atypical and is herein assigned to C. epakros. The specimen from the upper Rio Madeira is somewhat more problematic because it comes from a location adjacent to the northern limit of the distribution range of C. guaporensis, raising the question as to whether C. epakros and C. guaporensis perhaps occur in sympatry along the edges of their distribution range, or whether the specimen is atypical. It was collected in the Rio Jamari, a tributary of the upper Rio Madeira below the waterfall region (a series of 19 waterfalls occurs along a 353-km river stretch between the cities of Porto Velho in the upper Rio Madeira and Guajará-Mirim in the Rio Mamoré; Goulding, 1979: 33-34) . Within the Rio Madeira basin, C. epakros appears to occur only in regions downstream of the waterfalls, while all specimens of C. guaporensis from the region of the upper Rio Madeira were collected upstream. Until additional information on these two species becomes available, we have tentatively assigned the specimen to C. epakros.
The humeral spot present in C. erythrurus, C. spilogyros, C. guaporensis and in many specimens of C. epakros shows differences in shape (as described in the various 'Diagnosis' and 'Colour in alcohol' sections) and variation in the pattern of distribution of the chromatophores. As with the band, the spot in C. epakros and C. guaporensis is formed only by chromatophores located deep under the scales of the humeral region. Chalceus erythrurus and C. spilogyros also have a deeply located dark spot in the humeral region, but they also have a second more superficial one formed by chromatophores located in the skin immediately underneath the scales. The superficial spot obscures the deeper one; the latter is exposed when the superficial pigmentation is removed. As a consequence of the presence of the superficial chromatophores, the spots in C. erythrurus and C. spilogyros are darker and more conspicuous than those in C. epakros and C. guaporensis.
